Eutrophic remodeling of small arteries in type 1 diabetes mellitus is enabled by metabolic control: a 10-year follow-up study.
Type 2 diabetes mellitus profoundly changes small artery remodeling in response to hypertension. Abnormal increases of both wall thickness and lumen diameter are associated with an increased mortality. Changes to small artery structure in response to blood pressure (BP) in patients with type 1 diabetes mellitus have never been examined. In 1997, 17 patients with type 1 diabetes mellitus and 9 control subjects underwent in vitro assessment of gluteal-fat small arteries using pressure myography. Patients with BP <140/90 mm Hg (systolic BP: 119+/-3 mm Hg; n=12) had normal-resistance artery structure. However, patients with BP >140/90 mm Hg (systolic BP: 152+/-5 mm Hg; n=5) demonstrated vascular hypertrophic remodeling with a significant increase in the medial cross-sectional area and wall thickness. In 2008, 8 of the original 17 diabetic patients returned for a repeat assessment. All 8 of the patients had significantly improved cholesterol (2008: 154+/-9 mg/dL versus 1997: 191+/-9 mg/dL; P=0.01) and low-density lipoprotein cholesterol (2008: 79+/-8 mg/dL versus 1997: 122+/-9 mg/dL; P=0.003) but higher BPs (systolic BP: 2008: 136+/-3 mm Hg versus 1997: 119+/-6 mm Hg; P=0.03). Glycemia was improved (2008: 7.9+/-0.3% versus 1997: 8.9+/-0.6%; P=0.17), but not significantly so. In the small arteries studied, there were significant increases in medial wall thickness and wall:lumen ratio, but cross-sectional area was unchanged, indicating eutrophic remodeling. Collectively, these findings suggest that, with poor metabolic control, small arteries from patients with type 1 diabetes mellitus show hypertrophic growth in response to elevated BP, similar to that seen in type 2 diabetes mellitus. However, metabolic improvements enable eutrophic remodeling to occur in response to an increase in BP. This has only been observed previously in patients without diabetes mellitus.